Abstract:
Introduction
• This study was conducted as part of the evaluation of the California Regional Medical Program (RMP) Area I Stroke Project. The study had three objectives: (1) to determine any changes in patient care and outcome occurring in six acute hospitals over the course of the Stroke Project, (2) to compare changes in patient care and outcome in three hospitals that developed special stroke services or units with three hospitals that did not develop special programs, and (3) to acquire information that might be of value in establishing criteria for medical audit and standards of care in acute hospitals.
The Area I Stroke Project was primarily developed to provide continuing education programs and consultation to health professionals throughout Northwestern California including the San Francisco Bay Area. The planning of this program is described elsewhere. Stroke, Vol. 4, November-December 1973 In the course of the Stroke Project three acute neurovascular care units (NCUs) were established and three others are currently in the planning stages.
The literature is of limited value in providing information about the benefits that might be expected from the acute NCU. Kennedy's 2 is the only reported study to employ control hospitals. He concluded that while special intensive care units employing skilled nursing care could reduce complications, they would not affect stroke deaths during the acute phase of illness. Also, stroke care units should be of a comprehensive type with the greatest therapeutic efforts directed toward those patients who survive the acute phase. In reporting on the effectiveness of a combined cardiac and cerebrovascular intensive care unit, Cooper 3 indicated a significant decrease in mortality for patients under 50 years of age with cerebral thrombosis and subarachnoid hemorrhage compared to patients treated in the hospital prior to establishment of the unit.
Carpenter 4 has reported that early recognition and appropriate management of respiratory complications can be a significant factor in reducing mortality during the acute hospital stay, and
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Truscott 5 has found that acute hospital stroke programs can reduce mortality and possibly decrease the number of posthospital complications and rehospitalizations. In addition, Haerer 8 has reported the NCU to be of both diagnostic and educational value.
In order to obtain more information about the method of operation and effectiveness of the NCU, a short questionnaire was sent to the directors of 17 operational units in different parts of the United States in June of 1971. Results of the survey indicated that the major operational emphasis of most units was on personnel and services as opposed to equipment (there were some exceptions because of specific research goals) and that patients with neurological problems other than stroke were admitted to most units. Sixteen of the directors reported improvement in education, 14 reported reduced morbidity, and nine of the 17 indicated that the unit had reduced stroke-related mortalities. A number of respondents expressed the opinion that lack of comparative or controlled studies and standard evaluation criteria prohibited any definite conclusions about the effectiveness of these units. Therefore, it appears that more information is needed concerning the effect of NCUs on morbidity and mortality of acutely ill stroke patients in community hospitals.
Methods
Six urban or suburban acute hospitals in the San Francisco Bay Area, which were familiar with the RMP Stroke Project, participated in the survey. While in all the hospitals RMP consultation and services were available upon request, three facilities developed special active stroke programs consisting of a stroke committee, inservice education, standing orders, and ultimately an acute neurovascular (stroke) unit. The major emphasis in the stroke program was placed upon improvement of nursing care and effective utilization of services. The hospitals varied in acute bed capacity from 141 to 332, averaging 236 beds (hospitals with programs = 206; hospitals without programs = 259). Hospital resources were comparable with the exception of allied services. While all hospitals had physical therapy and a discharge planner, variation occurred in the availability of speech therapy, occupational therapy and a social worker.
The patients used in the retrospective survey were selected on the basis of the physician's final diagnosis at discharge determined from the disease index. The time covered was three or four consecutive months (approximately 40 cases) between October and April. The same period of months was used every two years between the Fall of 1969 and the Spring of 1972. The years for the surveys corresponded in the program hospitals with one year prior to the beginning of the hospital's stroke program and one year after its inception. The same periods were used in the nonprogram hospitals. All records of patients with a discharge diagnosis of stroke, coded at 430 to 438 in the ICDA codebook, eighth 934 revision, were reviewed. Provisions for inclusion in the study were: (1) the patient had suffered an acute neurological deficit within 24 hours of admission, (2) the deficit persisted longer than 24 hours (TIAs were excluded), and (3) a physician had attributed the deficit to cerebrovascular disease.
The form used to gather information from the medical records of acute stroke patients was distilled from two sources: (1) experience with more extensive forms (whose reliability coefficients in different evaluations varied between 0.97 and 0.95) used in RMP Areas I, [I and III, and (2) research at San Francisco General and the Veterans Administration Hospitals in San Francisco as part of the National Study of Extracranial Occlusive Disease. The original form for recording data was comprised of 104 items arranged under 17 categories; 74 items under 13 categories were used in the final analysis. Items such as education and reading ability were excluded because they were not available in the charts or were irrelevant to the present analysis. The items finally selected for analysis were grouped into the following categories: demography, diagnosis, history of associated conditions, consultations, services, diagnostic procedures, complications, treatments (antihypertensives, anticoagulants, vascular surgery), status at admission and discharge, disposition, length of stay for survivors, mortality and survival times. Most of the items were tabulated as present or absent (yes-no), three were numeric (age, duration of stay and survival time), and two were scaled items (admission and discharge self-care status). All recording of data involved the direct transfer of information from the chart with the exception of the self-care scale at admission and discharge. In recovering data all sections of the chart were used including the progress and nursing notes.
Because of the importance of the self-care scale in the analysis and its judgmental quality some explanation of its basis and meaning is necessary. Self-care was scored on an eight-point scale that describes four behavioral categories: socially productive, independent in activities of daily living (ADL), assisted in ADL, supported in ADL. The levels of self-care on the scale were described as follows:
SOCIALLY PRODUCTIVE
1. The person is able to carry out his usual occupation or activity on a regular basis without difficulty.
2. The person is experiencing some difficulty but is able to participate on a limited basis in social activities (part-time employment, hobbies, etc.).
INDEPENDENT IN ADL
3. The person is unable to carry out usual occupations or activities but is able to live by himself and care for personal needs.
ASSISTED (PARTIALLY DEPENDENT) IN ADL
4. The person could not live by himself. He requires some assistance in obtaining and preparing food, keeping house, etc., but can get about and attend to personal needs, e.g., dress and feed self and attend to toilet functions. 5. Person is usually able to care for personal needs but occasionally requires assistance. All r's for self-care scale correlations are significant at < 0.001. With exception of Self-care and Intellect, these modalities were scored on a five-point impairment scale that described the disturbance of function as being: absent, slight, mild, moderate or severe. The self-care scale consisted of only the first seven items described in the text and semicoma and coma were added to the intellectual impairment scale. The scoring of the latter scale was partially based on a limited neuropsychological assessment (testing).
SUPPORTED (DEPENDENT) IN ADL
6. Person needs supervised assistance in all activities of daily living. May not be bedridden but may require nursing home care-or special care at home with fulltime professional support.
7. Person is helpless and needs professional institutional support.
8. Person is in coma. It was necessary to separate persons in coma from those otherwise completely incapacitated because the prognosis is significantly different. Obtunded, semicoma and coma were often used interchangeably in the medical record and were scored as eight on the self-care scale.
The usefulness of the self-care scale was shown in a study of patients seen at four Bay Area hospitals as it was highly correlated (< 0.001 level of significance) with impairment ratings for eight types of patient disability (table 1). Self-care showed its strongest correlations with intellectual impairment and disturbance of locomotion. At admission the initial physician work up and first nursing notes were most useful in determining the patient's self-care score. At discharge the patient's level of functioning was ascertained from the nursing notes or discharge summary as they afforded the best picture of the patient's self-care status.
Along with the self-care scale, complications and missing data require special mention. Complications were recorded only if absent at admission and identified by a health professional during hospital stay. Information not documented in the medical record was coded as missing data and excluded from the results unless otherwise specified in the tables. Missing items never exceeded two in number with the exceptions of the selfcare scale and history of associated conditions. Data on self-care at time of either admission or discharge were missing in five cases in the second survey of hospitals without programs. Documentation of presence or absence of an associated condition was missing in an average of 15% of the records from all hospitals for the two survey periods. In table 2 where the percentages of occurrence of these conditions are shown it was assumed that if the presence of the condition in the history was not documented, the condition had not occurred. However, in determining the association between these conditions and complications and death (table 3) , data were considered only if the associated condition was recorded as being present or absent in the physician's history.
Results
In analyzing the results, data from the three hospitals with units were combined and are identified in the tables as hospitals with programs. Data from the three hospitals without units were combined and used as a comparison group. Patients treated on the units were not distinguished from those referred to other floors in hospitals with programs as it was not always possible to determine patient or policy factors that influenced admission site.
Comparison of the two study groups (program versus no program) on the basis of age, sex and race showed a slight predominance of females for both groups and a larger percentage of nonwhites in the hospitals without programs (table 4 ) . Most of the nonwhite group were black, with a very small number of members of other ethnic groups. There was no significant difference in the mean ages for the two groups.
The two study groups are compared on the basis of discharge diagnosis in table 5. The major 'Congestive heart failure. 2 Arteriosclerotic heart disease.
difference was in the use of the two diagnostic categories, CVA without other specifications, cerebral thrombosis, and precerebral arteries (shown combined in table 5 as ischemia/atherosclerosis). Since mortality rates in these diagnostic categories were similar and much lower than those for cerebral or subarachnoid hemorrhage, it was likely that those labels were often used interchangeably in cases presumed to have cerebral infarction. Table 2 shows the frequency of occurrence by history of disorders frequently associated with stroke. In comparing the white and nonwhite populations in the hospitals without programs on the basis of frequency of hypertension and heart disease, the nonwhite population showed a higher frequency of hypertension for both survey periods than the white (first survey: nonwhite: 73%, white: 39%; second survey: nonwhite: 69%, white: 45%), and less heart disease (ASHD, first survey: nonwhite: 24%, white: 38%; second survey: nonwhite: 30%, white: 37%). Table 6 shows the frequency of physician consultations and allied health services in the two study groups for the two surveys. The pattern of consultations was similar for the two groups and showed little change. Laboratory studies reviewed included four usually performed as part of a general patient evaluation and four often performed as part of the neurological workup. Hospitals with programs performed fewer of these tests at the time of the first survey than hospitals without programs (table 7) . Although there was an increase in the number of studies done over the survey period by hospitals with a stroke program, there were no major differences in the two study groups from this standpoint in the second survey. The use of antihypertensives increased slightly from 24% to 2 8 % for both study groups. Use of anticoagulants did not change, varying between 6% and 9% for both study groups for both periods. Vascular surgery also showed no difference or change, varying from 1 % to 3 %.
SERVICES, DIAGNOSTIC STUDIES AND TREATMENTS
It appeared that the only significant change that occurred over the survey period was the increase in physical and occupational therapy in hospitals with programs. With these exceptions and that of the skilled nursing care given on the stroke units, patient management appeared similar in the two study groups on the variables studied.
PATIENT OUTCOME
The following conditions or measures were used as criteria in determining patient outcomes: (1) death and survival times, (2) duration of hospital stay (survivors), (3) improvement in self-care ability, and (4) disposition to home, extended-care (subacute) or long-term care.
Published studies have indicated factors which can have prognostic significance in determination of outcome of patients admitted to the hospital with acute stroke. These can be classified as those which were present at the time of hospitalization or those which were dependent upon the management and course of patients during hospitalization.
Factors present or "given" at time of hospitalization include: (1) time interval between onset of symptoms and hospitalization, (2) age, sex and race, (3) stroke mechanism (specifically hemorrhage versus infarction), (4) severity of deficit, (5) level of consciousness, and (6) associated conditions. The first factor was controlled by patient selection. Sex and race had no influence on patient outcome in this study. Since patient disability, including intellectual impairment and level of consciousness, is strongly correlated with the selfcare scale (table 1), this scale was often used as a basis for comparing patient outcomes. Increasing age also was associated with greater impairment on the self-care scale for patients presumed to have cerebral infarction-this was not true of cases with cerebral hemorrhage. While underlying conditions, such as heart disease and diabetes, may have some influence on outcome, this influence has usually been considered minor.
Factors in the patient's course which may influence outcome include: (1) studies, treatments and services, (2) progression of deficit, and (3) complications. Differences between "program" and "no program" on the first factor were either a condition of the study or, at least by the variables assessed, were similar for both study groups. Progression of deficit was not tabulated as the medical records often were unclear. Complications were recorded and were found to have a measurable effect on outcome variables.
DEATH
Deaths associated with the diagnosis of cerebral thrombosis declined in both study groups over the study period, and deaths occurring in the category "CVA" declined in the hospitals without programs (table 8) . If the CVA and thrombosis groups are combined for each of the study groups, the decline was from 17% to 1 1 % in hospitals with programs and from 22% to 10% in hospitals without programs. This decline was statistically significant for hospitals without programs (X-= 4.56; <0.03), and for the two study groups combined (X 2 = 5.36; <0.02). Over the same interval, mortality associated with cerebral and subarachnoid hemorrhage did not change. Patients with subarachnoid hemorrhage seemed to fare better in hospitals with programs.
Death showed a particularly strong association with degree of disability; approximately 90% of all deaths for the first survey period and all deaths for the second period occurred in patients considered to be dependent in self-care (6, 7 or 8 on the scale) at the time of hospital admission (table 9 ) . The death rate was particularly high for persons admitted in coma. Approximately half of the persons suffering or 8 on the self-care scale did not improve. The difference in overall mortality between the two study groups in the second survey was associated with a larger proportion of cases in the hospitals without programs being admitted in coma.
DURATION OF STAY
The average hospital stay for surviving patients was similar for the two study groups and decreased over the survey interval ( fig. 1 ). However, these average figures were influenced by management policy, severity of deficit, diagnosis, and complications. The effect of management policy can be seen in figure 1 . Hospitals without programs discharged more patients after two days in the acute hospital. We have no explanation for this policy. However, these early discharges could have affected mortality statistics. If the patients had stayed in the acute facility and died, the mortality rate for the hospitals without programs would have been higher.
The effect of patient disability at time of admission (self-care scale) on duration of hospital stay was not apparent from the first survey. However, in the second survey patients who scored 1 to 5 on the self-care scale were discharged about five days earlier than patients scoring 6 to 8 (table 10) . This indicates improved bed utilization by both study groups. However, earlier discharges in selfcare categories 1 to 5 could have affected mortality statistics for this group of patients. The relationship between initial patient disability and duration of stay for the second survey was correlated with age. This was true only for patients whose discharge diagnosis was CVA or cerebral thrombosis (table 10) . Patients having a hemorrhagic stroke were severely incapacitated and most died early. However, patients admitted in coma had a poor prognosis regardless of diagnosis. When disability and level of consciousness are taken into account, the mortality in the two study groups was essentially the same (mortality, Program, second survey: 7 = 26%, 8 = 78%; mortality, No Program, second survey: 7 = 21%, 8 = 78%).
There was an association between complications and deaths for both study groups at time of the first survey, particularly for persons who were less disabled by their stroke (table 9). Of persons scoring 6 or less on the self-care scale, three of the seven who died in hospitals with a stroke program and five of the six who died in hospitals without a stroke program had a major complication. Of the five complications associated with death in hospitals with programs, two complications were given as the primary cause of death, two as secondary and one (pneumonia) was not mentioned as primary or secondary. Of the 13 complications associated with death in hospitals without programs, nine were given as the primary cause, three as secondary and one (a 940 cardiac arrest) not mentioned. There was no relationship between complications and death in the hospitals with programs at the time of the second survey (one of the two complications, pneumonia, given as a secondary cause of death) but there was still a slight relationship in the hospitals without programs. In the latter instance, of the seven complications associated with death, three were primary, two secondary and two unrelated. It was of interest that this decrease in death due to complications in hospitals without programs was not associated with a significant decrease in overall complication frequency. Of the 27 major complications associated with death for both study groups in both surveys, 16 (59%) were pulmonary (pneumonia, 15; pulmonary embolism, 1), 10 (37%) were cardiac (arrest, 5; congestive heart failure, 3; myocardial infarction, 2) and the remaining complication was acute pyelonephritis.
The distribution of patient hospital stays and survival times are compared in figure 1 . Patients having cardiac, pulmonary or urinary complications also are shown. There was no relation between survival time and type of complication associated with death. All complications were recorded for the time of death or discharge so the figure does not indicate when the complication occurred. As expected, most deaths occurred in the first week following admission. There appeared to be a decrease in late deaths associated with complications for hospitals without programs over the survey interval. The average survival time for patients from hospitals with programs was the same for both surveys (first survey = 6.68 days; second survey = 6.58 days). In hospitals without programs the average survival time decreased from 9.51 days for the first survey to 5.41 days for the second survey. In hospitals with programs, survival times for complication-related deaths for the two survey periods were 10.20 days and 8.00 days, respectively. In hospitals without programs, survival times for complication-related deaths for the two surveys were 17.85 and 9.14 days. So, with the exception of the first survey for hospitals without programs, the average duration of survival for persons dying with a complication was only two or three days longer than patients dying without a complication.
Late deaths for the combined study groups for both surveys were more frequently associated with a complication. In this combined population 5.7% of cases hospitalized during days three to seven died compared to 7.2% for days 8 to 14, and 7.4% for days 15 to 21. For the same time interval, complication-related deaths were 1.6%, 2.8% and 4.7%, respectively. So, while mortality rates stayed fairly constant, the proportion of deaths related to complications increased. However, this increase in complication-related late deaths was associated with a proportionate increase in the population at risk. Actually, 56% (15 of 27) of deaths associated with complications for all patients studied were recorded within the first two weeks following admission and, if we limit the definition of the population at risk as those who either died of a complication or were discharged having survived a complication for each time interval shown in figure 1 , deaths in this risk population declined over the period of hospitalization. For example, 12 patients died of a complication or were discharged following a complication during the first nine days; 8 of the 12 ( 6 7 % ) died.
In each of the two ensuing one-week intervals 50% of the population at risk died, and for the remaining population after this, 2 5 % died. This decrease suggests that patients who develop complications have a longer duration of stay than patients who do not develop complications. If so, patients developing complications at an early period of hospital stay add to the population at risk at a later period. Hospitals that developed programs had a relatively low complication rate prior to developing special programs. However, there was a 50% reduction in complications over the survey period (table 11) . The decline in pulmonary and urinary complications was particularly impressive. One hospital program included routine evaluation of all patients admitted to the NCU by an inhalation therapist. This was the only hospital of the six evaluated that had no pulmonary complications at the time of the second survey. There was no significant change in complication frequency in hospitals without programs. The majority of all complications for both study groups were single events ( 7 1 % of all cases for the first survey period and 85% for the second survey period).
There was a less consistent relationship between complications and degree of disability than there was for death and degree of disability. However, complication frequency was related to dependency as most complications occurred in category 7 (self-care scale, table 9 ) . Category 7 which contained half, or less than half, of the combined cases in categories 1 through 6 had approximately twice the complication frequency. Category 8 had few complications, the exception being in the hospitals without programs at the time of the second survey. This was probably because 73% of persons admitted in coma or semicoma died within the first three days following admission.
In order to study the effects of a history of congestive heart failure, ASHD, hypertension and diabetes on occurrence of complications and mortality the two study groups were combined to provide sufficient numbers. The results of the first survey were used because of the higher mortality and complication rate. The presence or absence of the condition by history does not allow any conclusions as to the potential effects of the severity of the associated condition. Of the four conditions studied, only a history of congestive heart failure was related to increased mortality for the combined study group in the first survey (table 3 ) . Also, if a cardiac or 
pulmonary complication occurred in a patient with this history he appeared more likely to die. Although complications were more frequent in patients with a history of diabetes, mortality was not affected.
Regardless of a history of any of the four conditions, patients having complications had a greater mortality than those without complications. The occurrence of more than one of these four conditions by history in the same individual did not increase the mortality or complication risk.
There was no consistent relationship between race and the occurrence of cerebral or subarachnoid hemorrhage, or death due to hemorrhagic stroke. Twenty-one percent of the combined study groups at the time of the first survey were nonwhite. They accounted for 2 3 % of strokes due to cerebral or subarachnoid hemorrhage and 28% of deaths associated with these conditions. Thirteen percent of the combined study groups at the time of the second survey were nonwhite. Twenty-one percent of hemorrhagic strokes occurred in this group, and 11 % of associated deaths.
The variation in length of stay for survivors in hospitals without programs, shown in table 10, was an effect of complications. Complications had the greatest impact on duration of stay of the variables studied. Table 12 shows that patients who developed complications stayed in the hospital for significantly longer periods of time than patients without complications.
DISCHARGE STATUS AND DISPOSITION
The means and standard deviations of scores on the self-care scale at time of admission and discharge are shown for both study groups and both survey periods in table 13. These values were similar for both study groups with the average degree of improvement being about one point on the scale.
The number of surviving cases in categories 1 through 5 on the self-care scale were too few for direct comparison of the two study groups. However, most patients were dependent on the self-care scale (6, 7 or 8) at time of admission. Since this group had the greatest morbidity and mortality (and related cost of medical care), we compared the outcomes of these patients for the two study groups on the basis of their having achieved some degree of independence in self-care at time of discharge.
There was a 17 % increase in patients who were judged as significantly improved at time of discharge from hospitals with programs, i.e., they scored a 5 or better on the self-care scale. At the same time there was a 10% decline in the proportion of patients who showed no change. While hospitals without pro- grams showed a similar trend, the change was slight (table 14) . A larger proportion of patients in the dependent category scored 6 on the self-care scale in hospitals with programs than in hospitals without programs. Since this could influence the number of patients who improved from the dependent category (6 through 8) to less dependent categories (1 through 5) we compared the two study groups on the basis of surviving patients scoring 7 or 8 on this scale. In hospitals with programs 41% of surviving patients who initially scored 7 or 8 showed improvement by scoring 1 through 5 at time of discharge. In hospitals without programs only 29% of dependent patients in categories 7 and 8 showed a similar improvement. The two survey groups in these self-care categories were alike with regard to age.
At the time of discharge 38% (81 of 216) of all patients (including those scoring 1 through 5) studied in the second survey were discharged home, and 22% (47 of 216) were sent to long-term care. The numbers of persons scoring 5 or less on the scale generally had a good prognosis as 75% (41 of 55) went home and only 9% (5 of 55) were sent to long-term care for the combined study groups. The prognosis for persons who scored 6 or more on the scale was less favorable as 25% (40 of 161) were discharged home and 26% (42 of 161) were discharged to long-term care for the same survey. However, 65% of persons (26 of 40) from both study groups who initially were dependent in selfcare and were discharged home were from hospitals with programs. Hospitals with programs showed a 13% increase in patients discharged home as compared to a 5% increase for those without programs. There was a 7% decrease in patients sent to long-term care from hospitals with programs as compared to a 9% increase in hospitals without programs. The increase in persons discharged home was related to evidence of improvement on the selfcare scale as the ratio between improvement and home discharge was fairly constant for both study groups for both survey periods (table 14) .
Discussion
Certain results found in both study groups are consistent with reports of other investigators and with what is generally known. Mortality is agerelated for patients with nonhemorrhagic stroke. Of patients admitted with severe deficit and/or suppressed level of consciousness a large proportion will die in the first few days following admission. Although more deaths occur in the first few days following admission, the actual mortality rate for the population at risk at any given period of stay is constant for .the first three weeks if the progressive decline of patients in the hospital is taken into account. There is a progressive increase in the proportion of deaths associated with a complication. However, in view of other findings of this study, this observation does not provide a basis for agreement with Kennedy's conclusion that the emphasis of the NCU should be on the subacute phase of illness (after the ninth hospital day). 2 Complications can have a significant effect on mortality for all periods of hospital stay. This includes the first nine days as 41% of all complication-related deaths for both study groups occurred in this period. The conclusion that complications were a major contributing factor to these deaths was based on the medical record indicating a complication was either the primary or secondary cause of death. Both groups at the time of the first survey showed patients who were younger and less impaired than average dying of a major complication. This relationship between complications and death was subject to modification, for at the time of the second survey, both study groups showed a decline in the frequency that the
TABLE 14
Comparison of Two Study Groups Time of Admission complication was given as a primary or secondary cause of death. Also, there were no deaths in persons scoring under 7 on the self-care scale. Both groups also showed a decline in mortality but only for patients with nonhemorrhagic strokes. Since the frequency of complication-related deaths can be significantly reduced, it is one measure of the excellence of care. A reduction in complicationrelated deaths can be achieved without a neurovascular unit. This fact could be the reason Kennedy was unable to show a difference between outcome results achieved on the unit and results in the control hospitals. However, the best results occurred in hospitals with NCUs. Acceptable results may not be possible in many community hospitals as they may not have sufficient educational and personnel resources. For such hospitals a neurovascular unit may be necessary for optimal delivery of care.
The relative increase in complication-related deaths during the second and third weeks for the combined study groups could be partly due to complications developed during the first and second weeks following admission. It was often difficult to determine in retrospect from the medical record when a complication actually occurred. Also, with the exception of dependency it was not possible to identify or measure prodromal factors. However, persons developing complications, regardless of severity of disability, were staying in the hospital for considerably longer periods of time than persons who did not develop complications. So the increase in the proportion of persons in the hospital after the first week who had a complication and therefore were at risk of dying of a complication was probably due to complications acquired earlier in the hospital course. The increase was not necessarily due to an increase in the number of late complications. This inference is supported by the evidence that there was a decrease in complication-related deaths relative to the number of persons discharged from the hospital having survived a complication during the second and third weeks following admission.
In both study groups, complications were associated with increased morbidity as measured by length of stay and frequency of home discharges. These findings were similar for patients who were dependent (6 to 8) and those who showed greater independence (1 to 5) on the self-care scale.
Therefore, complications cannot be regarded as benign or as an incidental occurrence. They may not be a major cause of death, depending on adequacy of care, but they are associated with a poorer patient outcome. The inevitable result is an increase in cost of illness. In this study a reduction in complications was achieved only by hospitals with neurovascular units. This finding is in agreement with Kennedy's results that complications were considerably lower in patients treated on the unit than in patients treated in the control facilities. 2 Regardless of care, a certain number of early deaths will occur because of irreversible cerebral injury-and some deaths will occur later during acute hospital stay. It is important to emphasize that when disability and level of consciousness at time of admission were taken into account, the mortality in the two study groups was essentially the same.
The experience in RMP Area I suggests that the NCU is a useful and practical method for improving care of acutely ill stroke patients. Geographic location of patients allows for heavier staffing with skilled nurses knowledgeable of neurovascular problems and better coordination of rehabilitative and continuity of care services. The unit also facilitates activities concerned with quality control, e.g., medical audit and educational programs.
